Introduction
Two main phenomena related to workers' diseases from the perspective of their professional activity are absenteeism and presenteeism. Absenteeism refers to the period of being professionally inactive due to one's health status, while presenteeism means to be professionally active, i.e., attending work or running a business, despite being ill. Together with the direct costs of health care, both lead to a loss of productivity and are the 3 main categories of employers' costs related to the employee health status. Researchers who have provided an estimate of absenteeism costs and its associations with other variables [1] [2] [3] [4] , as well as costs of presenteeism, have found that they are higher than the costs of absenteeism [5, 6] . Estimates on the proportion of the costs of presenteeism range from 18 to 61% [7] . The costs of presenteeism in terms of a reduced professional efficiency in the USA have been estimated to reach USD 150 billion per year [8] .
In a Polish sample of 550,360 patients, 27 .4% refused to take sick leave [9] .
Predictors of presenteeism have been investigated. It has been found that if the pace of work is not so important or if it is not controlled then presenteeism is more prevalent [10] . The level of presenteeism is also higher when there is no possibility of replacement and the essential work accumulates until the ill person returns [11] . A sense of loyalty toward colleagues when working in a team also strengthens presenteeism [12] . Presenteeism is negatively correlated with job satisfaction and positively correlated with stress at work and professional burnout [13, 14] . Being professionally active despite ill health may worsen health and lead to absenteeism [15] . Depending on the type of disease, however, the problem of presenteeism may arise even if absenteeism is not noticeable [16] . Patients suffering from a migraine are less productive, but this does not mean they have a greater number of absences from work.
Presenteeism has its consequences. Both the quantity and the quality of work are at stake. Health conditions as well as medication or treatment may lead to difficulties with concentration, persistent distraction, fatigue, and irritability, which hinder professional effectiveness and productivity. Specific consequences depend on the reason for being ill, which can be acute, episodic, or chronic, and the type of job. Attending work while experiencing minor discomfort after a minor accident, even with a reduced productivity, may be beneficial compared to being absent. Communicable diseases also pose the risk of spreading the illness and, in this case, presenteeism leads not only to a loss of productivity in the people that cope with the disease but also to a loss of productivity and possibly absenteeism in other people who could get infected; however, in most cases, infection precedes the onset of symptoms, which makes it difficult to estimate the possible decrease in the number of infected workers if presenteeism could be reduced.
A theory of presenteeism summarizing the provision of theorems about relationships and possible interactions between variables is being developed [17] . It refers to presenteeism, productivity loss, and personality traits. Attitudes and organizational factors are considered possible moderators.
The prevalence of presenteeism in Poland on the basis of medical records and associations between presenteeism and patients' age, gender, and type of medical problem was presented by Juszczyk et al. [9] . The highest percentage of refusals of taking sick leave was recorded when the International Statistical Classification of Diseases and Related Health Problems (ICD-10) diagnostic codes J01 to J04 were used. The codes refer to acute sinusitis, acute pharyngitis, and acute tonsillitis as well as acute laryngitis and tracheitis. These communicable diseases are acute upper respiratory infections. The current study concerns the cases of refusal to take sick leave after being diagnosed with a communicable disease during a medical examination. The list of diagnoses is based on the Commission Implementing Decision (EU) 2018/945 of June 22, 2018, on communicable diseases [18] .
The aim of this study was to estimate the prevalence of presenteeism after being diagnosed with a communicable disease in Poland and to explore possible associations between presenteeism and patients' age, gender, and specific type of medical problem. We hypothesized that: (1) there is an association between the diagnosis and presenteeism, (2) there is association between patients' gender and presenteeism, and (3) there is an association between patients' age and presenteeism.
Materials and Methods
The current study was based on data from medical records at the disposal of The Polish Social Insurance Institution stored in an electronic medical record of a network of 200 clinics functioning in large cities in Poland.
The indicator of presenteeism is the refusal to take sick leave in response to the doctor's advice. Such refusals are recorded and stored in a medical database. This indicator has the value of being more objective than self-reporting questionnaires, because patients refuse or accept to take a sick leave after being examined by a medical doctor and not just on the subjective sense of their own DOI: 10.1159/000503052 health status which can lead to the decision of staying at work despite a worse health condition.
The current study is based on data of 2,529 patients aged 19-64 years (mean = 36.40, SD = 10.18) who were professionally active, either employed or running their own businesses in 31 different cities around the country, and were diagnosed with communicable diseases after a medical examination.
The database included data on 1,439 women (56.9% of the total sample) and 1,090 men (43.1% of the total sample). They visited 1 of 150 outpatient clinics in Poland operated by Lux Med Ltd. in the period between October 20, 2014, and December 31, 2015. The clinics in this study all used the same unified electronic medical record system with the same method of data input on the sanction of sick leave. Patients were reimbursed via various methods of payment (national or private health insurance and out of pocket), but individual information was not provided. Each record included information about the age, gender, and diagnosis in terms of ICD-10 chapter, diagnosis in terms of ICD-10 code, and the patient's response to the doctor's recommendation on sick leave (coded dichotomically as either complying or refusing).
The statistical analysis consisted of appropriate statistical tests and effect size measures. Statistical tests were used to verify statistical significance, i.e., to verify whether associations exist and effect size measures were used to measure their strength. Statistically significant results are those which are unlikely to be results produced by chance.
Associations between refusals to take sick leave and the patients' age, gender, diagnosis in terms of ICD-10 main categories and detailed codes were tested with the use of Pearson's χ 2 test of independence. The analysis was supplemented with Cramer's V effect size measure. Cramer's V effect size measure is a measure of the association between 2 categorical variables and it yields values between 0 and 1 (inclusive). These boundaries create an advantage over OR because the values of Cramer's V have direct guidelines which enable interpretation in terms of small, medium, and large effect size.
According to these guidelines, depending on the number of variable categories, a value of 0.10 indicates a small effect size, a value of 0.30 indicates a medium effect size, and a value of 0.50 indicates a large effect size. When each of the 2 analyzed variables has 2 categories, or 0.04 indicates a small effect size, 0.13 indicates a medium effect size and 0.22 indicates a large effect size if the mul-tiplication of the numbers of categories minus 1 in each of the 2 variables is equal to or greater than 5.
The results of the analysis of relationships between the length of sick leave (expressed as the number of days) performed with the use of linear regression analysis on data acquired from patients who decided to accept sick leave were further used to estimate the possible length of sick leave in the patients who refused to take it. This allowed us to consider the scope of absenteeism that would have to be taken into account if the patients made a different decision and accepted sick leave.
The methodology used in this paper duplicates the calculations presented by Juszczyk et al. [9] , which allowed us to compare the results of the 2 studies.
Results

Sample Characteristics
In most cases, the patients' age was between 25 and 34 years. Table 1 presents the frequency distribution of the patients' age. Table 2 provides the frequency distribution for diagnoses in terms of ICD-10 diagnosis. The majority of cases were diagnosed with influenza (J10-J11), which is an acute medical condition. The results in Table 2 support hypothesis H1. 
Refusals in Response to Doctor's Recommendations on Sick Leave
In the group of 2,529 patients, there were 459 patients (18.1%) who refused to take sick leave after being diagnosed with a communicable disease. The remaining 2,070 patients (81.9%) were on sick leave for a period lasting from 1 to 34 days (mean = 5.12, SD = 3.32). Table 3 shows the frequency distribution of the sick leave refusals in the group of women and in the group of men.
On the basis of the χ 2 independent test, the relationship between gender and sick leave refusal was found to be statistically significant (χ 2 [1] = 22.15, p < 0.001). This result supports a hypothesis on gender differences in presenteeism. The number of patients who decided to refuse to take sick leave was slightly higher in the group of men than in the group of women. However, the effect size in terms of Cramer's V coefficient was weak (V = 0.09, p < 0.001).
Also, on the basis of the χ 2 independent test, the relationship between the participants' age and sick leave refusal was found to be statistically significant (χ 2 [8] = 28.68, p < 0.001). This result supports our hypothesis on the association between age and presenteesim. The number of patients who decided to refuse to take a sick leave was lower in the group of patients aged 25-29 years (Fig. 1) . The effect size in terms of Cramer's V coefficient was moderate (V = 0.11, p < 0.001).
We also found a statistically significant relationship between diagnoses in terms of ICD-10 chapters and the refusal to take a sick leave (χ 2 [2] = 6.420, p < 0.05). The effect size in terms of Cramer's V measure was weak (V = 0.05, p < 0.001). Figure 2 presents the frequency distribution for refusals in the groups of diseases. The categories were sorted from the one associated with the greatest number of refusals to the one associated with the least number of refusals. The refusals were most prevalent in cases with diagnoses from group A and least prevalent in group B. The association between diagnosis in terms of ICD-10 codes and sick leave refusal was also statistically significant (χ 2 [24] = 54.596, p < 0.001). The effect was strong (V = 0.15, p < 0.001). Half of the sample decided to refuse after being diagnosed with chlamydia or HIV infection, 30.4% of patients with pertussis, 26.9% with influenza, and 6.3% of those with salmonellosis.
Estimation of the Length of Sick Leave
The analysis of the relationship between the length of sick leave and the patients' age and gender was performed in a sample of 2,070 patients who accepted medical exemption. Linear regression analysis was used. The patients' age and gender were analyzed as predictors. The acquired regression coefficients are presented in Table 4 . Values are presented as numbers (%). The results of the linear regression analysis performed in the model in which gender and age were analyzed as predictors of the length of sick leave (expressed in working days) in the group of patients who decided to comply with the doctor's recommendation and take sick leave. The analyzed model was statistically significant (F[2, 2,067] = 19.90, p < 0.001). The relationships between the patients' age and the length of sick leave were statistically significant. The length of sick leave correlated positively with the patients' age. The older the patients were, the longer the periods of sick leave were. However, the relationship between the gender of the patients diagnosed with communicable diseases and the length of sick leave was statistically insignificant. In the final model, only the patients' age was used as a predictor. Table 5 presents the regression coefficients. The regression coefficients acquired in the final model were used to estimate the possible length of sick leave in the group of patients who refused to take it. The equation based on the unstandardized regression coefficients was:
Length of sick leave (in days) = 0.04 × patient's age + 3.58.
In the equation, gender is to be coded as 0 in the case of women and 1 in the case of men.
The gender and age range for patients who refused to take sick leave were substituted for the equation acquired in patients who decided to agree to take the leave. The estimated number of days spent on sick leave in the group of patients diagnosed with communicable diseases and refused to take it, assuming they made a different decision and complied to it, was in the range of 4-6 days (mean = 5.07, SD = 0.39).
Discussion
In the current study, the percentage of professionally active people who decided not to take a break when they are not healthy and refuse to take sick leave upon being examined by a doctor and receiving a diagnosis of a communicable disease is 18.1%. The estimation was based on the medical records of 2,529 patients. Assuming that the size of the adult population is 31,500,000 the statistical error of the estimation is 2%. The presenteeism rate in the current study is lower than the estimation based on the general sample, which was 27.4% [9] . When diagnosed with an infectious disease, fewer workers decided to be professionally active despite being ill, compared to the number of workers who refused to take sick leave in general, regardless of the diagnosis. It is possible that patients take the possibility of infecting others into consideration; however, this issue needs further research. As proposed in our hypotheses, we did observe a relationship between the type of diagnosis and presenteeism. The majority of cases in the current study were employees diagnosed with influenza. Its infectiousness was probably obvious to employees who decided to continue working despite their current medical condition. It is also an acute disease; however, many patients may think about it as being temporary and therefore decide to continue working [19] .
In other countries, the prevalence of presenteeism seems to be even higher. In the UK, 90% of British social workers stated that they go to work when feeling ill at least once a year [20] . The prevalence of presenteeism in Montenegro, Slovenia, Malta, Denmark, and Sweden is above 50%. In Italy, Portugal, and Bulgaria, it is estimated to be between 23 and 25% [21] .
The results from the general sample [9] revealed that the number of patients who decided to refuse to take sick leave was also slightly higher in men than in women. In the current study, as hypothesized, there was a statistically significant association between presenteeism and gender, but it was weak. Research projects that investigated the relationship between presenteeism and gender also yielded contradictory results. Some showed that more women are involved in presenteeism than men [10] , while others indicated that presenteeism is more frequent in men than in women [22] . The samples from the general population included patients diagnosed with diseases which occur with the same prevalence in women and men, patients diagnosed with diseases which occur more frequently in women or men, and patients diagnosed with diseases which are gender specific. The sample composition of each sample in terms of the occurrence of a gender-specific diagnosis may bias the results and it seems that there is a need to control it in future research.
Presenteeism was least prevalent in the patients aged 25-29 years, which supported our hypothesis. In this study and the earlier one [9] , periods of sick leave were longer in older patients. The age of patients seems to be a more common factor affecting presenteeism than the gender of the patients.
The level of generality of diagnostic codes is also a very important issue which can lead to different conclusions. In the current study, when looking at specific codes and comparing them to broader diagnostic categories in the chapters of the ICD-10, one can see that the estimated presenteeism in the case of acute upper respiratory infections (chapter J) can be interpreted as more or less prevalent depending on the reference background. It seems to be more prevalent compared to other diseases when using more general chapter codes than when using more specific ICD-10 diagnostic categories. Using more general diagnostic categories means that more detailed categories are combined, and one looks at the same phenomenon from a different perspective. In the results acquired from the general sample, specific ICD-10 codes revealed that acute sinusitis, acute pharyngitis, acute tonsillitis, and acute laryngitis and tracheitis, consequences of bacterial or virus infections and possibly contagious, were found to be the most frequent categories in which presenteeism occurred.
Possible predictors of being professionally active in spite of being ill can be divided into the following 5 categories: personality traits, attitudes, organizational policies, job design features, and culture. Conscientiousness was found to be positively related to presenteeism [23] . Higher self-efficacy translates to a higher level of presenteeism [24] . Identification with professional activity strengthens presenteeism [25] . The policy of taking disciplinary action after repeated absences can induce presenteeism [12] . Downsizing is another possible reason in the group of temporary employees, who are most likely to lose their jobs [26] . Having no permanent employment itself is also a predictor of presenteeism [27] . It was also tested as a predictor of presenteeism in longitudinal research [28] . An attempt to explain which of these phenomena may have a dominant impact on presenteeism in Poland still needs further research. Another important factor that can have an impact on presenteeism is workers' wages. Aronsson et al. [11] found that higher wages are negatively correlated with absenteeism. Hansen and Andersen [29] did not confirm this conclusion. Since the Polish accession to the European Union, the average wage in the national economy has almost doubled (in 2004 it was PLN 2,290, and in the third quarter of 2017 it was PLN 4,256), and the minimum wage nearly tripled (in 2004 it was PLN 824, and in 2017 it was PLN 2,100). It is possible that this dynamic of growth had a considerably low effect on the presenteeism rate when compared to the results acquired in other countries with higher wages but a lower growth. DOI: 10.1159/000503052
The calculations made in the present paper allowed for a conclusion that if the patients decided to take sick leave then they would be absent from work for a period of 4-6 days (mean = 5). Taking the type of health problem involved into account and the possibility of infecting others, it is difficult to see how presenteeism may be beneficial from the productivity point of view. It is the precise estimation of costs that could be reduced by cutting down on presenteeism in the case of communicable diseases that is difficult, although there is no doubt that it would be profitable in the long run. The difficulty, in this case, is the fact that infection precedes the onset of symptoms. The best possible solution would be to conduct a study in which effective psychosocial intervention or organizational policy leading to lowering of the presenteeism rates would be assessed in terms of its effectiveness and in terms of a cost reduction attributable to absences at work, taking into account that there is a possibility of replacement of one professional by another, which also affects costs.
An estimation of the precise costs of presenteeism would involve using a form of self-estimation of productivity loss. There are at least 3 approaches: estimation of productivity loss in hours (alternatively, respondents may be asked to estimate the extra hours that would be needed to compensate for inefficient hours), estimation of the perceived percentage loss (the most widely used), and a comparison between the productivity loss obtained from an individual and that obtained from a healthy colleague in a similar role [30] . Having obtained a measure of productivity loss and taking into account the costs and benefits of working in full health, one can convert the measure into a monetary estimate. Combining self-measure techniques and medical records would make this estimation more accurate.
Conclusion
The prevalence of presenteeism in the case of communicable diseases acquired in the current study in Poland is lower than in the general population. However, the most frequent diagnoses in the analyzed group of patients who decided to work despite their medical condition was influenza, which is highly infectiousness. Its negative impact on productivity may be significant. The patients who start their professional career being 25-29 year olds were the least willing to work being ill.
